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Comparison of Step Rate Test vs

Intercept Method
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« The Step Rate Test Procedure

— Designed for completed wells, with
casing grouted in and perforated

— Tests the entire well and all the
perforations.

— Not applied in open holes

— Best results are obtained in hydraulically
conductive intervals, not tight non-
productive intervals
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. The Intercept Method

— Applied in open holes and at selected
intervals

— Applied in conjunction with straddle
packers to isolate specific intervals.

« Specific intervals required due to borehole
conditions (minimum borehole diameter
requirements).

« And hydrogeologic limitations
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In both cases, Pressure, Flow (volume and” ™"
flow rate) and time are recorded.

Flow and pressure are increased until the
rock yields to the stress and “fractures”.

The pressure at which the fracture occurs is
used to estimate the fracture gradient.

However, for the fractured,
hydrogeologically heterogeneous
environment at Gunnison, the Intercept
Method is more appropriate.
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EXCELSIOR GUNNISON PROJECT - WELL NSD-043

June 22, 2015 - 0824 to 0850 Hours - 1394.5 to 1404.5 feet below ground surface

Formation Tested: Escabrosa
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June 28, 2015 - 0831 to 0858 Hours - 1053.5 to 1080 feet below ground surface

MINING CO

EXCELSIOR GUNNISON PROJECT - WELL NSM-006

Formation Tested: Abrigo
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The Step Test uses the point of inflection or
the intercept of the two lines to estimate o = Joe
fracture break pressure. | T e

The intercept method does the same thing.

The difference is the amount of time spent
to gather each data point.

However, the result is the same.
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Table A - Formation Fracture Pressure Gradient, Excelsior Gunnison Copper Project (Peak Pressure Method) A7 WiNinG core
Borehole Information Formation {psi/foot}
Borehole Test | Estimated ’
Borehole | Diameter | Test Date ﬂ::;;‘ interval | Bit D;gh (# Fracture fHorquilla |Escabrosal Martin :bm;er :z;dfﬂe :;:fe' (}‘:araﬂ Welly
{inches) Dep&:; (ft Pressure (psi} rigo rigo ‘8o verage
71Jun-15 ) 15045 | LA855 1,525 T.08
22-Jun-15 2 14450 | 14260 2,000 138
NSD-043 . 22-Jun-15 32 1,4045 | 1,385.6 1,380 0.98 138
22-jun-15 3b 1,405.5 | 1,386.6 1,305 0.93
22-jun-15 4 1,170.0 | 1,1545 2,325 1.99
23-1un-15 5 596.5 5810 1,695 170
240un-15 T T259.5 | L2240 2,455 2.00
24-Jun-15 2 1,054.6 | 1,099.0 1,585 1.50
NSwM-008 | 475 | zaJunis 3 1,010.0 | 994.5 1,800 178 179
24-3un-15 4 586.5 571.0 1,865 189
25-5un-15 5 5017 856.0 1,580 175
T6Jun-is 3 2767 | L2610 2010 T57
NSM-009 | 545 | 27-un-is 3 1,102.0 | 1,0865 1,585 No Test 1.62
27-Jun-15 i 942.0 936.5 1,560 1,66
S I 15 T T060.0 | LDA4s T,580 T3
28-Jun-15 2 937.0 9215 1,460 [ 156
28un-15 3 5710 505.5 1,620 176
NSM-006 | 375 oS q 798.0 7825 1,580 198 175
29-0ur15 5 782.6 767.0 1,485 150
29-Jun-15 B 766.0 750.5 1,380 180
30-Jun-15 T T,070.0 | 1,054.5 1,790 167
30-jun-15 3 1,039.7 | 1,0240 1,560 150
e | 30Junis 3 823.7 508.0 1,355 1.65
NSM-007 | 375 I oaiinds a4 7815 766.0 1,180 151 133
30-Jun-15 5 734.0 718.5 1,110 151
30-un-15 5 §50,7 545.0 585 134
2015 1 747.0 - 1,660 2.22
NS[-037 375 2015 2 726.7 - 1,370 1.89 1,95
2-Jui-15 3 705.0 - 1225 1.74
L L2
Formation Average Fracture Gradient 1.70 1.30 1.55 1.78 1.69 1.75 1.67
of Tests per Fi 1 3 10 9 8 1

Notes:
ft - feet

bls = below land surface
psi = pounds per square inch

formation fracture pre

gradient -

d breakthrough pressure / depth of bottom of packed interval in ft bis

ED_001697_00006947-




&

MINING CORP

Table B - Formation Fracture Pressure Gradient, Excelsior Gunnison Copper Project (Q vs P Intercept Method)

Borehole information Formation (psi/foot}
Borehole Test o Bit Depth {ft Estimated Upper Middie Lowe Ouerall
Borehole | Diameter | Test Date Interval pth{ Fracture § Horquilla | Escabrosa | Martin Pi? . ower well
. Number | pepth {ft bis} . Abrigo Abrigo Abrigo
{inches} Pressure {psij} Average
Lisl - -
21-Jun-15 1k 1,504.5 1,485.5 1,563 1.04
22-Jun-15 2 1,445.0 1,426.0 1712 1.18
. -15 4
NSD-043 4 23-Jun-15 3a 1,404.5 1,385.6 1,090 0.78 191
22-Jun-15 3b 1,405.5 1,386.6 1,310 0.83
22-kun-15 4 11700 11543 2,199 1.88
23-jun-15 5 99_6.5 981.0 1454 146
24-Jun-15 1 1,239.5 1,224.0 1,197 0.97
24-Jun-15 2 1,054.6 1,035.0 1,563 1.48
HSM-008 4.75 24-jun-15 3 1,010.0 994.5 1,705 1.62 152
24-Jun-15 4 986.5 9710 1,791 1.82
25-Jun-15 5 8017 86,0 1,488 165
— o o o
26-Jun-15 2 1,276.7 1,261.0 1,963 1.54
NSM-009 5.15 27-jun-15 3 1,102.0 1,088.5 1,585 Na Test 1.60
27-Jun-15 4 42,0 926.5 1,565 1.66
28-Jun-15 1 1,060.0 1,044.6 1,507 142
28-Jun-15 2 937.0 9215 1,548 1.65
. ) X 1.69
NSM-006 375 28-Jun-15 3 9210 S05.5 1,558 171
29-jun-15 4 798.0 782.5 1516 1590
2%-Jun-15 5 7818 TE7.0 1,425 1.82
29-Jun-15 & 766.0 750.5 1,360 1.78
— — —
30-Jun-15 1 1,070.0 1,054.5 1,752 1.54
30-Jun-15 2 10837 1,024.0 1492 143
30-Jun-15 3 823.7 208.0 1,337 1.62
NSM-007 3.75 146
30-Jun-15 4 781.5 7660 1,134 145
30-Jun-15 5 734.0 7185 1,093 1.49
30-fun-15 & 607 545,08 757 1.15
— e
2-Jul-15 1 7470 - 1,590 2.13
NSD-G37 3.75 2-jul-15 2 726.7 - 1,353 1.86 1.78
2-jul-15 3 705.0 - 44 1.34
Formation Average Fracture Gradient 1.46 1.20 1.42 1.71 1.66 1.20 1.55
Huther of Tests per Formation 1 3 10 g 8 2
Notes:
ft - feet
bls = below land surface
psi = pounds per square inch
ormation fracture pressure g - esti ] igh pressure / depth of bottom of packed interval in ftbls
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Relevant to

Comment 12b
Comment 15
Comment 20

Comment 63—post closure
monitoring
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Coordinate System: NAD

1983 StatePlane Arizona
East:FIPS 0201 Feet

Figuire 16-16: CLOSURE AND
Excelsior Mining Arizona Inc: POST-CLOS U RE
Gunnison Copper Project MONITORING LOCATIONS

Date Revised: 2/21/2017
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FIGURE 16-15: Closure Strategy Decision Tree
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MINING CORP

Decision tree—closure
strategy
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« Excelsior will add proposal to include upper 200 feet of sulfide zone.

+ Basis for exemption? Possible fault connections with oxide zone.

* While the hydraulic conductivity in the sulfide zone is low, as
demonstrated by two aquifer tests, EPA’s concern is that the absence of a
confining layer between the oxide and sulfide zones will result in an
exchange or mixing of aquifer fluids between the oxide and sulfide zones
during ISR operations. EPA says this is most likely to occur where injection
and recovery wells are situated near a fault zone and the oxide-sulfide
interface.
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INING CORP

« ALs for outer ring of IMWs will indicate when to turn on HC wells
or initiate pumpback.

Per ADEQ request, Excelsior will:

« propose ambient monitoring of specific conductance

« Contingency language for adjusting operations, installing HC wells
(if not already installed) and adjusting of HC pumping.
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